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Device for weight outbalancing in connection with lifts 

The invention relates to a lifting equipment that outbalances a weight. The 
balancing is intended to work independent from the size of weight within 
the working area. 

Background to the invention 

Today it is time-wasting to lift easy details with facilities. One wish is to find 
a lifting tool with the same movement speed as the hand of a human being. 
When an object is to be lifted with the help of a manipulator the following 
•forces must be transmitted: 
Force F1 weight of the detail 
Force F2 weight of the lifting tool 
Force F3 inertia of the manipulator 

The total lifting force F will accordingly be F = F1 + F2 + F3. 

In a normal handling cycle appr. 50% of the time will handle the forces F1 

+ F2 + F3 and appr. 50% of the time will handle F2 + F3. 

Purpose of the invention 

To effect a lifting tool that follows the movements of your hand. The 
invention is below mentioned "manipulator". 

Drawings 

Figures 1 -4 show the working function for the lifting device that 
outbalances a weight. 

Figures 5-6 show the lifting device from the front and from the side. 
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Details o n the drawing figures 5-fi 

1. Power plant e.g. electromagnet, electromagnetic field, pneumatic- 
hydraulic cylinder, mechanical arm and so on. 

2. Slide valve. 

3. Venting hole in the cylinder axis. 

4. Cord. 

5. Cylinder axis. 

6. Slide with wheel. 

7. Fore cylinder chamber. 

8. Balance weight 

9. Head cylinder. 

10. Rear cylinder chamber. 

11. Proportional valve. 

12. Wheel I. 

13. Wheel II. 

14. Fastening point of cord. 

15. Lifting tool. 

Head comp onents of th^ riox/ira 
A Cylinder (9) 

A guide (6) with balance weight is mounted on the cylinder 
axis. 

Proportional valve (11). 
Cord (4) with wheels (12 + 13), 
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Function description 

The invention has two different force suppliers. 

A CountenA^eight that outbalances the lifting tool F2. 

B Force from the cylinder that outbalances the lifted detail F1 . 

The manipulator has two working modes: 

1) When moving the manipulator without load but with a lifting tool F2 

2) When moving the manipulator with load F1 + F2. 

Function accordino to drawing figures 1-4. 

The drawing shows a cylinder axis (5) that is drawn out in its head position. 
A guide is mounted on the cylinder axis, that is able to run up and down. 
On the guide there is a counterweight (8). 
One or several wheels (12 + 13) are mounted, depended on the 
transmission desired. The cord (4) has been drawn through the wheels 
and attached to its end in point 14. The other end of the cord has been 
connected to the lifting tool (15). When the lifting tool moves into a vertical 
level it will consequently be outbalanced. 

Lift of a detail 

The cylinder axis is in its head position, as there will be a common 
pressure on both cylinder chambers (7+10). The space in the front 
chamber (7) is somewhat smaller owing to the surface of the axis, that will 
cause the axis to be fully projected. When there is a signal, the pressure in 
the lower cylinder chamber (10) will slowly fall. The axis (5) will 
consequently move down. The lower part of the slide valve (2) meets the 
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upper part of the slide (6). The slide (6) will be pressed down and the load 
(15) will be lifted. The pressure in the cylinder chamber (7 and 10 
respectively) is constant, which results in the lifting force being constant in 

the whole operating range. 

Drawing figures 1-4 sho w the work ing funrtinn m oo.k .^„tinp 
Fig- 1 Detail term 

Fig. 2 The slide (6) can move up and down towards the cylinder 
axis without any effect when the axis is fully suspended. 
This function Is normally used when the lifting tool moves 
without any load. 

Fig. 3 Signal has been given that a lift of a detail shall start. Power 
plant (1 ) pushes the slide valve (2) down, which results in 
opening of the same. Exhaustion of the cylinder chamber 
(10) will start parallel with the exhaustion through the valve 
of the cylinder chamber (10). 

Fig. 4 When the slide valve (2) meets the slide (6). the slide valve 
will be pushed up and closed. The exhaustion through the 
cylinder axis will cease. The exhaustion through the cylinder 
chamber (10) continues till there is a pressure desired. 
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Patent Claims 

1. A device to be used in order to select two different lifting operations in a 
lifting manipulator: 

1) lift of a lifting tool, 2) lift of a lifting tool ind. a load. These two operations 
shall be controlled by the motion speed of your hand within the operating 
range 

characterized in 

that a counterweight (8) outbalances a lifting tool (15) that is mounted in 
the end of a lifting cord. The cord is drawn through one or several wheels 
(12 + 13) depending on the exchange desired. When lifting a lifting tool 
ind. a load, a cylinder with an arranged piston and cylinder axis will be 
activated. The cylinder axis will actuate on the cylinder axis a movable 
slide (6) with an arranged wheel and the counterweight (8) and applies a 
force.. 

2. Device within the patent daim 1 

characterized in 

that a cylinder (5) during the lift of a lifting tool only has a common 
pressure on its two chambers (7 + 10). which are divided by the piston. 
When lifting the lifting tool ind. a load the rear chamber will be exhausted 
to the pressure desired. 

3. Device within the patent claim 1 

characterized in 

that the cylinder axis (5) is hollow and provided with a valve (2), that will 
start an exhaustion when pressed down, which results in the rear cylinder 
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Chamber being empSed and the cylinder axis being moved into the cylindric 
block. 


When the valve (2) meets the slide (6) it will be pressed upwa«Js and the 
exhaustion will stop. The movement of the cylinder axis will stop. 
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